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The p r a c t ic a l  im portance o f  bangus n u t r i t io n a l  s tu d ie s  was 
d iscussed in  e a r l ie r  papers (Camacho, 1975; Leary , 1976). Both au tho rs  
agreed th a t  supplem enta l feed ing  would be an e f fe c t iv e  to o l  to  grow more 
m ilk f is h  per u n i t  area o f  fishponds  excep t th a t  th e re  is  an extreme 
s c a rc ity  o f  in fo rm a tio n  on th e  n u t r i t io n a l  requ irem en ts  o f  t h is  f is h .  
W ithou t adequate knowledge on th e  n u t r i t io n a l  requ irem ents o f  bangus, 
feed fo rm u la tio n  becomes a h i t - o r -m is s  a f f a i r .  The techn iques so fa r  
developed to  in c rea se  th e  n a tu ra l supp ly  o f  food in  th e  ponds (e .g . 
f e r t i l i z a t i o n ,  p o ly c u ltu re ,  a g ro - f is h e ry )  m ust, indeed, s tro n g ly  
complement s tu d ie s  on n u t r i t io n .
Recent Developments
N u t r i t io n a l  s tu d ie s  in  m i lk f is h  should be h ig h ly  s p e c i f ic  f o r  
a c e r ta in  grow th s tage . To s t a r t  w ith ,  th e re  is  w ide re c o g n it io n  in  
the  th re e  main m i lk f is h  p roduc ing  c o u n tr ie s  (Taiwan, P h ilip p in e s  and 
Indonesia ) th a t  in c re a se  in  m i lk f is h  p ro d u c tio n , e i th e r  by area expan­
s io n  o r  by in te n s i f ic a t io n ,  would h e a v ily  depend on the  supp ly  o f  
f in g e r l in g s  (Chen, 1976). S tudy t r ip s  in  Panay revea led  th a t  a m ajor 
c o n s tra in t  among many fish p o n d  o p e ra to rs  is  th e  inadequate supp ly  o f  
f in g e r l in g s .  Our low  n a t io n a l y ie ld  o f  600 k g /h a /y r  i s  due p a r t ly  to  
the  u n d e r - u t i l iz a t io n  o f  pond areas on account o f  in s u f f ic ie n t  s to c k in g .
The e a r ly  deve lopm enta l stages o f  m i lk f is h  have been re c e n t ly  
documented (Chaudhuri, e t  a l ,  1978) and the  m i lk f is h  in d u s try  would 
la te r  on p r o f i t  from  t h is  i n i t i a l  v e n tu re  g ive n  the  c o n d it io n  th a t  the 
work is  su s ta in e d . T h is  "b reak th rough " must become a p r a c t ic a l means 
to  so lve  the  above-mentioned c r i t i c a l  need o f  the  in d u s try .  O bv ious ly , 
the  la r v a l  re a r in g  aspect would re q u ire  th e  p ro v is io n  o f  n u t r i t io n a l l y  
adequate feeds , a research  aspec t th a t  has b a re ly  s ta r te d .
The resea rch  team a t  the  .  A quacu ltu re  Center has 
taken a s l i g h t l y  d i f f e r e n t  b u t ,  n e v e rth e le s s , complementary v iew  re ­
ga rd ing  t h is  problem  a re a . The ta rg e t  a re  f r y  c o lle c te d  from  the w ild  
(15 mm t o ta l  le n g th ) and how to  b e s t promote good grow th and s u rv iv a l 
up to  th e  s to c k in g  s iz e  o f  1-2 grams pe r f is h ,  us ing  a t o t a l  in d o o r 
system. I t  i s  a f a i r l y  new approach in  our lo c a l in d u s try  b u t n o t in  
o th e r  p la ce s . S im ila r  o p e ra tio n s  may be seen elsewhere, where p r iv a te  
o r  government e n t i t ie s  a re  engaged q u ite  s u c c e s s fu lly  in  the  la rg e -  
sca le  p ro d u c tio n  o f  shrim p ju v e n ile s ,  salmon o r  c a t f is h  f in g e r l in g s .
The prem ises on w h ich th e  BAC p ro je c t  was based are  as fo llo w s : 
(a) th e  m i lk f is h  f r y  f is h e r y  in  th e  P h il ip p in e s ,  in v o lv in g  a g re a t 
number o f  sm a ll fishe rm en  ( f r y  g a th e re rs ) m ust be sus ta in ed  f o r  s o c io -  
economic reasons; (b) th e re  is  a need to  d e f in e  a new c u ltu re  system 
to  encourage h ig h  s u rv iv a l o f  th e  f r y  d u r in g  a n u rse ry  phase o r  p r io r
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to  s to c k in g  in  p ro d u c tio n  ponds; (c) under c o n t ro lle d  c o n d it io n s , the  
f in g e r l in g  supp ly  would be assured on a w ho le -yea r b a s is ;  (d) th e re  
would be m in im a l c o n s t ra in t  on feed c o s t s ince  the  s e l l in g  p r ic e  o f 
f in g e r l in g s  on a per u n i t  w e igh t b a s is  is  r e la t iv e ly  h ig h .
In  1978, w ith  a g ra n t from  the  N a tio n a l Science Development 
Board (NSDB), work was undertaken to  fo rm u la te  a c h e m ic a lly -d e fin e d  
a r t i f i c i a l  d ie t  f o r  grow ing m i lk f is h  f r y  to  f in g e r l in g s .  The deve lop­
ment o f  an a r t i f i c i a l  t e s t  d ie t  is  a necessary p re lu d e  to  s tu d ie s  on 
the  n u t r ie n t  requ irem en ts  o f  o th e r s u c c e s s fu lly  c u ltu re d  spec ies , 
namely, salmon, t r o u t ,  and prawns (H a lve r, 1976; Kanazawa, 1970). 
A f te r  exam ining th e  p u r i f ie d  d ie ts  s u c c e s s fu lly  fo rm u la te d  by the 
American and Japanese s c ie n t is ts ,  we were a b le  to  come up w ith  a 
c a s e in -g e la t in  m ix tu re , f o r t i f i e d  w ith  v ita m in s  and m in e ra ls . There­
a f te r  work was co n ce n tra ted  on the  d e te rm in a tio n  o f  th e  optimum p ro ­
te in  requ irem en t by s im p ly  m a n ip u la tin g  the  components o f  t h is  te s t  
d ie t .  T h is  p r o je c t  a ls o  e n v is io n s  p a r t ic u la r  c u ltu re  system th a t  
would a llo w  the  maximum e x p lo i ta t io n  o f  th e  t e s t  d ie t  f o r  t h is  and 
subsequent o b je c t iv e s ,  i . e .  optimum le v e ls  o f fa ts ,  ca rbohyd ra tes , 
v ita m in s  and m in e ra ls . We have con fidence  th a t  our s im p le  des ign , 
c o n s is t in g  o f  a l l - g la s s  a q u a ria , a r e c ir c u la t in g  u n i t  and l i f e -  
support systems (a e ra tio n  and b i o - f i l t e r )  i s  f a i r l y  adequate as 
in d ic a te d  by th e  phys ico -chem ica l c h a ra c te r is t ic s  o f  the  w a te r.
Some o f  the h ig h l ig h ts  o f  the  work a t  BAC in  1978 a re  as 
fo llo w s :
1. The d ie t  c o n ta in in g  50% p ro te in  (55% ca se in  and 14% 
g e la t in )  produced th e  h ig h e s t n e t g a in  (150 mg) and 
s u rv iv a l (90%) a f te r  a c u ltu re  p e r io d  o f  28 days.
2. A ccep tab le  le v e ls  o f  grow th and s u rv iv a l were ob ta ined  
a t  a h ig h  s to c k in g  d e n s ity  o f  4,000/m 3 .
3. P ro p h y la c t ic  tre a tm e n t s ig n i f ic a n t ly  c o n tr ib u te d  to  
g re a te r  s u r v iv a l d u r in g  th e  fe e d in g  t r i a l .
4 . The f r y  were observed to  r e a d i ly  accep t th e  p u r i f ie d  
d ie t  and to  a c tu a l ly  grow on i t  under an a r t i f i c i a l  
environm ent w ith o u t any s o i l  s u b s tra te .
5. Syndromes, c h a ra c te r is t ic s  o f  a v itam in oses , were 
observed d u r in g  th e  grow th phase (35 mg -  0 .4g) and 
were a t t r ib u te d  to  some l im i ta t io n s  in  feed p repa ra ­
t io n  and s to rage  l im i ta t io n s .
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T h is  modest work has b ro u g h t us c lo s e r  to  our main goa l o f  
e v e n tu a lly  e s ta b lis h in g  a p i l o t  m i lk f is h  f in g e r l in g  d is t r ib u t io n  u n i t  
i n i t i a l l y  in  Panay. The o v e r - a l l  c u ltu re  o p e ra tio n  would c o n s is t  o f  
in d o o r tanks and re s e rv o irs ,  com plete w ith  th e  necessary l i fe - s u p p o r t  
u n i ts  and in c lu d in g  f in g e r l in g  c o u n tin g , s o r t in g  and d is t r ib u t io n  
f a c i l i t i e s .  Depending upon fu r th e r  r e s u lts  o f  our fe e d in g  t r i a l s  we 
would be a b le  to  r a t io n a l iz e  a fe e d in g  program u s in g  a r t i f i c i a l  d ie ts  
o r  t h is  in  com b ina tion  w ith  n a tu ra l food  sources. A c tu a l p i l o t  te s t in g  
i s  programmed by th e  m idd le  o f  n e x t year here  in  I l o i l o  in  co o p e ra tio n  
w ith  a lo c a l  re s id e n t who is  w i l l i n g  to  p ro v id e  th e  a p p ro p ria te  f a c i ­
l i t i e s  to  h o ld  about a m i l l io n  f in g e r l in g s  d u r in g  th e  f r y  season. A 
few re p re s e n ta t iv e s  o f  banking  in s t i t u t io n s  a re  now s tu d y in g  th e  p o s s i­
b i l i t y  o f  g ra n t in g  lo ans  fo r  t h is  type  o f  p r o je c t .  I t  would be a happy 
s ig h t  to  see a number o f  these f in g e r l in g  d is t r ib u t io n  u n its  e s ta b lis h e d  
around the  c o u n try  to  serve  th e  needs o f  bo th  th e  b ig  and sm a ll f ishpond  
o p e ra to rs .
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